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ABSTRACT . ^ 

booklet is a programmed self — instructxonal guxde 

for the computation of arithmetic mean. Developed to serve the needs 
of public health professionals, it is not an exhaustive or technx cal 
treatment of statistics. It is limited, first, to descriptive 
statistics <tables, graphs, descriptive ratios, measures of central 
tendency, and measures of dispersion) and, second, to those concepts 
and technigues most needed by health professionals working routinely 
with basic statistical data. Intended primarily for public health 
nurses and sanitarians with a college degree or its equivalent, the 
guide is designed to be used- when the need to compute and use the 
arithmetic mean arises. Several computaticnal procedures for finding 
the arithmetic mean are provided, each with accompanying step-by-step 
examples. These include procedures for: ungrouped, discrete data; 

jngrouped r jntinuous data; grouped ^single value) , discrete data; 
grouped (interval) , discrete data; grouped (single value) , coTifxnuous 
data; grouped (interval) ,continupus data (rounded) ; and gr- ^d 
(interval) ,continupus data (non-rbunded). Also presented is 

condensed, simplified reference to selecting the correct 
computational procedure when the proper procedure to use xs not 

^known,!'''''(BL)^ / ' . 
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PREFACE 



In response to a general need voiced by students and teachers alike, we have developed a self- 
contained, job-oriented instructional package on Descriptive Statistics far the Health Prafessions. 
This is not meant to be an exhaustive treatment of statistics in general; it is limited, first, to 
descriptive statistics and, second, to those concepts and techniques most needed by health pro- 
fessionals working routinely with the basic statistical data. This attempt at job relatedness is 
also reflected in the post-instructional aims — ^we want the student to be able to put statistics to 
practical use, not converge in highly theoretical terms. 

Because we have sought operational relevancy and technical simplicity, two cautions are in 
order : 

( 1 ) We have used health data in our examples in order to put the health professional in 
familiar surroundings. However, in our eagerness to keep the necessary basic math 
simple and the text unencumbered, we may have in places stretched the plausibility 
of regain health phenomena. Therefore, please don’t take offense but rather remem- 
ber that the health data is not intended to be authentic, only familiar. 

(2) Also, in keeping with our simple, practical approach, highly complicated, technical 
concepts, definitions, and techniques have been avoided. Whenever this approach has 
conflicted with technical completeness, we have decided in favor of simplicity and 
practicality if technical accuracy is not violated. (Therefore, professional statisticians, 
please take note and do not hold your fellow professionals — our consulting statis- 
ticians — responsible for any instructional liberties.) 

Descriptive Statistics for the Health Professions is concerned with only those statistics that are 
generally classified as descriptive statistics: 

( 1 ) tables 

(2) graphs 

(3) descriptive ratios 

(4) measures of central tendency 

(5) measures of dispersion 

The present bocklet is a programmed self-instructional guide for th»5; computation of the arith- 
metic mean. This Guide should be used as a supplement to the lesson “Measures of Central 
Tendency” and on those occasions when there is an actual need to compute a mean. The Guide 
will be a quick and easy reference which will provide step-by-step directions for computing the 
mean in most situations.- Such a guide was developed i?ecause we have recognized: 

(1) that statistics is used by many public health p^.ofessionals on such an occasional basis 
that details of computation are easily forgotten or made vague through disuse, aivd 

(2) that many statistics textbooks are too general or complex in statistical technique and 
not specific enough in application to public health. 

We feel strongly that this Guide, when properly used, should significantly reduce training time 
and cost, reduce the public health professional’s aversion to using statistics, and increase the 
effectiveness with which statistics are applied. 
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HOW TO USE THIS GUIDE 



I Although this booklet maj' be used as a study tool in a formal training setting, it has 

I been designed for use as a guide when you are actually confronted with the need to 

compute and use tlie aritlunetic meaxi. 

Before using the Guide, be sure to refer to page ix, “When to Use the Arithmetic Mean, 
to make sure you are using the proper statistic. 

7.Tie Guide also provides a condensed, simple reference on page xi, “Electing the Conect 
Computational Procedure,” for use when you are unsure of the particular computational 
prceedure to use and therefore cannot use the standard Contents page. 

Bach computational procedure covers several pages. The general computational 
CEDURE is always given on the left-hand page (A) with an EXAMPLE given on the 
right-hand page (B) which matches the general procedure step by step. 

This Guide will prove effective if you follow the simple suggestions below- 

(1) Use the information provided to select the proper computational procedure. 

(2) Read a procedure step carefully; study the example given for that step carefully; 
then apply that step lo the computation of your own statistic. 
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WHEN TO USE THE ARITHMETIC MEAN 



Tlie arithmetic mean is one of several measures of central tendency. It is commoaly 
referred to as the mean or, less precisely, as the average- Like all measures of central 
tendency, the arithmetic mean is a single most typical value that may be used to represent 
all the individual values in a particular distribution (group of persons, cases, measures, 
etc.)- 

"fhe arithmetic mean is one of the more mathematically useful measures of central 
tendency. Because the value of every item or observation in the group is used in its 
computation, we may say that in the physical sense, the mean is the balancing point of 
a distribution of values. 

However, if your group contains a few values which are much smaller or much larger 
than most of the values, the mean will be biased unrealistically in their favor and naay 
grossly misrepresent the typical value for the group. (In such instances you should 
consider using the median or possibly the mode.) 

To compute the arithmetic mean using this Guide you need only the complete list of 
values for your group. The next page will tell you hew to select the correct computational 
procedure for your data. 
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SELECTING THE CORRECT COMPUTATIONAL 

PROCEDURE 

At this point it is assumed that the arithmetic mean is an appropriate statistic for you 
to use and that you have adequate data. (If you are not sure, see page ix.) Now follow 
the directions below for the correct procedure and its page number: 

I. Are the values in your data discrete or continuous • • • 

m If discrete, this means that your values are indivisible units or counts, such as 
a visit, a person, a pregnancy, an illness, an inspection, etc. any of these either 
happened or they didn’t- Go to II below. 

if continuous, this means that your values may be measured and stated as por- 
tions or fractions. For example, height, weight, age, millimeters of blood pres- 
sure, etc. — all of these can be stated in that form (fractional or whole number) 
which can be most accurately approximated (measured) and most convenumtly 
used. Go to III below. 

n. Estimate (or count) the number of values (counts, observations, cases, etc.) in 
you:: list of data . . . 

• If you estimate less than 50, go to page lA. 

• If you estimate 50 or more, go to I\'' below. 

TIT - Estimate (or count) the number of values (counts, observations, cases, etc.) in 
your list of data ... 

• If you estimate less than 50, go tc page 3A. 

• If you estimate 50 or more, go to V below. 

rv. Subtract the smallest value in your list of data from the largest value . . . 

• If the difference is less than 15, go to page 5A. 

• If the difference is more than 14, go to page iOA. 

V. Subtract the smallest value in your list of data from the largest value 

(Note: Ignore any decimal points in your answer, e.g., tre.^t 7.14 as if it Were 

714.) ... 

• If the difference is less than 15, go to page 16A. 

• If the difference is more than 14, go to h^loy/. 

VI. Are the values of your data rounded to the nearest unit or fraction of a unit . . . 

• If so (and most values are), go to page 21 A. 

• If not (age at last birthday is the most common such ‘‘non-rounded” value), go 
to page “in A.. 
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Arithmetic 

Mean 



FOR UNOROUPED^ DISCRETE DATA — THE PROCEDURE 

1. You should be using this procedure only . . . 

(a) if your data, consists of less than 50 values (cases, observations, readings, etc.). 

SEE EXAMPLE — 



(b) if the values of your data are discrete, i.e,, cannot exist as portions or fractions. 

SEE EXAMPLE ^ 

2. The basic formula used for the computation of an arithmetic mean is: 




Por easy reference you may write this formula at the top of the paper on which you 
are to do your computation. 



SEE EXAMPLE ^ — — ^ 

(Por basic definition of symbols) 
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FOR UNGROUPED, DISCRETE DATA — AN EXAMPLE 

1 . 

(a) The following is a list of the number of clinic visits made by each woman 
admitted to prenatal service in Walker County who delivered during 1960: 
2. 5. 1. 3. 2. 4. 5. 7. 3. 6. 1. 3. 4. 2, 5. 4. 3, 6. [Kote that there are only 18 
values (observations) in the list of data.] 

RETURN TO THE NEXT STEP IN THE PROCEDURE 

(b) In the above data the values are discrete because a visit is indivisible a 

woman either made a visit or she didn’t. Other types of discrete values are 
birtlis, deaths, fetal deaths, and inspections. 



2. X refers to the arithmetic mean. 

X refers to a single value. 

2X refers to the sum of (^) all the values (X) . 
N refers to the number of values. 



GO TO NEXT PAGE 
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THE PROCEDURE (continued) 

3. Find the total for all the values of your data; substitute this total for the sum of 
values — — in the formula. 

SEE EXAMPLE ^ 



4. Count the number of values in your data and substitute this count for N in the 
formula. 



SEE EXAMPLE 



5. To complete the computation, perform ttie division function indicated by the form- 
ula. Because the values in your data are discrete you may round off your answer 
(quotient) to as many decimal places as desired. 

SEE EXAMPLE ► 



6. Turn now to page 33A for a general guide to the use of the arithmetic mean you 
have just computed. 



THE END 
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Ungrauped, 
Discrete Data 



AN EXAMPLE (continued) 



3. 



The sum of X, or total, for the values in our example [2, 3, 1, 
1, 3, 4, 2, 5, 4, 3, 6] is 66. That is, SX = 66. 



Therefore X ==: 



1ST 



66 

N 



3, 2, 4, 5, 7, 3, 6: 



4. 



In our example there are 18 values listed. 



Therefore X == 



SX 



66 

18 



5. In our ersaraaple: 

V SX _ 66 

N 18 



3-6666 (for as nrany places as we wish) 

3.7 visits (We think one place is enough.) 



6. Turn now to page 33B for an example of the use of an arithmetic mean 



THB END 
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FOR UNGROUPED, CONTINUOUS DATA — THE PROCEDURE 

1. You should be using this procedure only . . , 

(a) if your data consists of less than 50 values (cases, observations, readings, etc.)- 

SEE EXAMPLE ^ 



(b) if the values ofwrmr ::3ria are ccrintinuous; i.e., can be msasuredi iin fractionad form 
on a continuous scvlUs^ 



S^: EXAMPLE 



2. The basic formula the ccanputation of an arithmetic mean is: 




:SX 

N 



For easy reference you may write this formula at the top of the paper on which you 
are to do your computation. 

SEE EXAMPLE ■ 

/ (For basic definition of symbols) 
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FOR UNGROUPED, CONTINUOUS DATA— THE E!' .lAPlE 



1 . 



(a) 



The following is a list of weights Qo the -nei ~est tenth of a pound) of 
year-old males attending well-child confert iss in Upton County during the 
month of April, 1960: 30.2, 24.6, 28.7, 33.4, 2 :.3, 22.2, 37.8, 31.9, 29.1, 21.1, 
26.7, 32.3, 30.6, 28.5, 31.7, 32.4, 29.2, 30.3, 3S .7, 31.7, 28.6, 26.2, 30.2, 29.1. 
[Note that there are only 24 values (weights) in the list of data.] 



-^■RETURN TO THE NEXT STEP IN THE PROCEDURE 

(b) In the above data the values are continuous because weight is measured on a 
continuous scale. Weight is stated in that form (fractional or whole nurnber) 
which can be most accurately approximated (measured) and most conveniently 
used. We have chosen to measure (and state) our values to the ne?Jest tenth 
of a pound. Other types of continuous values are years of age, millimeters of 
blood pressure, height, and length of gestation. 



2. X refers to the arithmetic mean. 

X refers to a single value. 

5X refers to the sum of (S) the values (X). 
N refers to the number of values. 



GO TO NEXT PAGE 
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THE PROCEDURE (contimied) 

3. Find the total for all the values of your data; substitute this total for the sum of 
values — ^SX — ^in the formula. 



SEE EXAMPLE 



4. Count the number of values in your oat a and substitute the count for N in the 
formula. 



SEE EXAMPLE ► 

5. To complete the computation, perform the division function indicated by the formula. 
Because the values in your data are continuous, you must round off ^our answer 
(quotient) to no more than the same number of decimal places in the original values. 
If desirable, your answer could be rounded to have fewer decimal places than the 
original values. 

SEE EXAMPLE ► 



6. Turn now to page 33A for a general guide to the use of the arithmetic mean you 
have just computed. 

ARITHMETIC MEAN FOR UNGROUPED, CONTINUOUS DATA I 
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AN EXAMPLE (continued) 

3. The sum of X, or total, for the values in out example [30.2, ^4.6. ^.7, 33.4, 27.3. 
22.2, 37.8, 31.9, 29.1, 21.1, 26.7, 32.3, 30.6, 28.5, 31.7, 312.4, -32. 30.3, 33.7, 
31.7, 28.6, 26.2, 30.2, 29.1] is 707.2. That is. 2X — 707.2. 



Therefore X 



2X 



707.2 



N 



N 



4. In our example there are 24 values listed. 



SX 

Therefore X = 



707.2 



707.2 

94 



5. In our example ; 



X = 



2X 707.2 

N 24 



= 29.46666 

29.5 lb. (We round off at Icl^tT to tfhe nearest 

tenth of a pound beamise our criginal 
values were stated to the nearest tenth; 
or we could round to the nearest pound 

if desired, that is, Z<9 .46666-- = 

29 lbs.) 



6. Turn now to page 33B for an example of the use of an arithmetic miean. 
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FOR GROUPED (SINGLE VALUE), DISCRETE DATA — THE PROCEDURE 

1. You should be using this procedure only . . . 

(a) if your data consists of 50 or nmore values (cases, observations, readings, etc.)- 

SEE EXAMPLE ► 



(b) if the values of your data are discrete, i.e., cannot exist as portions or fractions. 

SEE EXAMPLE — ► 



(c) if the difference between the smallest value and the largest value is less than 15 
(this means that the number of different values possible is not more than 15). 



SEE EXAMPLE 



2. The formula to be used to compute the arithmetic mean is: 

_ 

For easy reference you may write this formula at the top of the paper on which you 
are to do your computation. 



SEE EXAMPLE 



(For basic definition of symbols) 
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FOR GROUPED (SINGLE VALUE), DISCRETE DATA — AN EXAMPLE 



1 . 



(a) The following is a list of the number of previous pregnancies for women 
admitted to prenatal services in Jasper County during the calendar year 1960: 
O, 3, 1, O, 2, 1, O, O, 2, 1, O, 5, 1, O, 1, 2, 4, O, 1, O, 1, 1, 3, 5, O. 1, 4, 9, 2, 3, O, 
O, 1, 2, 2, 3, O, 1, 4, 3, 4, 3, O, 1, O, 1, O, 2, 3, O, 2, 1, O, 4, 3, 2, O, 1, 2, 2. [Note 
that there are 60 values (observations) in the list of data.) 



■ RETURN TO THE NEXT STEP IN THE PROCEDURE 



2 . 



(b) In the above data the values are discrete because a pregnancy is indivisible— a 
woman is either pregnant or she’s not. Other types of discrete values are births, 
deaths, fetal deaths, cases, visits, and inspections- 

(c) In our above list of data, the smallest value is O and the larged value is 9, 
the difference between these values is 9. Therefore, only 10 different v ues 
are possible in the list (9 — 0 + 1 = 10); acmally only O, 1, 2, 3, 4, 5, and 9 
(seven values) occur and are repeated one or more times. 

X refers to the arithmetic mean. 

X refers to a single value, 
f refers to the frequencies with which values occur. 

N refers to the total number of values. 

Sf refers to the sum of (S) all the frequencies (f)— Note: N — 

SfX refers to the sum of (S) the frequency (f) times the single value (X) to 

which it refers. 



GO TO NEXT PAGE 
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Grouped (Single Value)i 
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THE PROCEDURE ^continued) 

3. For convenience in computation, prepare a worktable as follows: 

(a) Though not always essential, a title that clearly describes the content is some- 
times desired. If the table is to be used for general communication (published, 
etc.) then it should contain the What (the group being studied). How (the char- 
acteristics of the group being allowed to vary). Where (the area in which the 
data was gathered), and ^^hen (the time period in which the data was gathered) 
in that order. 



SEE EXAMPLE 



(b) Draw two parallel lines (the head) about one inch apart directly below 
the worktable title; then divide the head and the rest of the page into three 
equal columns. 

SEE EXAMPLE 



(c) In the head of the first column write the name of the value being considered 
and the single value symbol “X.” 

SEE EXAMPLE — — ^ 

(d) In the head of the second column write the name of that which reflects the fre- 
quency with which a single value occurs; include the symbol “f.” 

SEE EXAMPLE — — — — — ^ 



(e) In the head of the third column write only the symbol “fX.” 

SEE EXAMPLE — ^ 
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AN EXAMPLE (continued) 
3. 



(a) We have decided to use a formal (publishable) title for our worktable below; 
compare it with the original statement given in Step 1(a), page 5B . . . - 
Notice that the information is listed in order: What, How, Where, When. 



WHAT 



HOW 



WORKTABLE: Women Admitted to Prenatal Service, by Member 
of Previous Pregnancies, Jasper Count y, 1960 

~ ~ WHEN 



HOW 



WHERE 



(b) Heads 

t 

^nd 

✓ 

Columns 



Number of Previous 
Pregnancies 
X 


Number of Women 
f 


fX 




i 




J 





(c) We have written in the name of the value being 
considered and the single value symbol “X.” 



(d) The number of women having a certain number of previous preg- 
nancies reflects the frequencies (f ) with which values (previous 
pregnancies) occur in our list of data. 



(e) We have labeled the third colunm simply “fX. 



ERIC 
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Grouped (Single Valued 
Discrete Data 



THE PROCEDURE (continued) 

3. (Worktable construction continued) 




(f) In the X column, starting with the lowest value in your data, list consecutively 
all the possible single values up to, and including, your data’s highest value- 
important: write each possible single value only once. 

SEE EXAMPLE ► 



(g) In the f column, for each single value listed in the X column, write the number 
of times (frequency) that the single value occurs in your list of data. 

SEE EXAMPLE — " — — — — — — ► 



(h) In the fX column, for each single value listed, write the products of the f 
column times the X column. ' 

SEE EXAMPLE 



Grouped (Singfe Va!ueJ, 
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AN EXAMPLE (continued) 



3. (Worktable construction continued) 




Grouped (Single Value)^ 
Discrete Data 



THE PROCEDURE (continued) 

3- (Worktable construction continued) 



(i) Draw two parallel lines (for totals) about Vi inch apart directly below the last 
single values listed. 

SEE EXAMPLE — — 

(j) Between the parallel lines and beneath this last single value listed in your 
X column, write “TOTAL.” 

SEE EXAMPLE 



(k) Add the frequencies listed in your f column and write the total in the TOTAL s 
row; label the total “N.” 

SEE EXAMPLE . ' — 

(l) Add the products listed in the fX column and enter the total in the TOTAL s 

row; label the total “SfX.” ; ^ — 

SEE EXAMPLE — — ■ ' •. — — 



Grouped (Single Value), 
Discrete Data 
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AN EXAMPLE (continued) 

3. (Worktable construction continued) 



(i) Totals j 



WORKTABLE; Women Admitted to Prenatal Service^ by Number 
of Previous Pregnancies, Jasper County, 1960 


Number of Previous 
Pregnancies 
X 


Number of Women 
f 


fx 


0 


18 


0 


1 


15 


15 


2 


11 


22 


3 


8 


24 


4 


5 


20 


5 


2 


10 


6 






7 






8 






■ 9 \ 


1 - 


9 


TOTAL 




2fX=10p 

. : 





(j) We have labeled the totals row. 



J 



(k) We have added all our individual frequencies (20 and written the 
total with its appropriate symbol. You could get the same number 
(60) if you counted the number of values in our original list of 
data (see Step la, page SB). 



I .. “ . .. ■■ ■ . 

(1) We have added all the individual products and written the total with its 
iappropriate symbol. 



QA I Grouped (Single Value), 
] Discrete Data 



THE PROCEDURE (continued) 

4. Substitute the totals from your worktable into the computational formula for the 
mean: 

SEE EXAMPLE ^ 



5. To complete the computatiotn, (jsrfomi the division function indicated by tfae formula. 

Because che values in your are discrete , you may round off your answer 

(quotient) to as many decimal places as desired. 

SEE EXAMPLE — — ^ 

6. Turn now to page 33 A for a general guide to the use of the arithmetic mean you 
have just computed. 



I THE ENDl 

I ARITHMETIC MEAN FOR GROUPED (SINGLE VALUE), DISCRETE DATA 




Grouped (Single Vulue), 
Discrete Data 



9B 



AN EXAMPLE (continued) 
4. 



WORKTABLE: Women Admitted to Prenatal Service, by Number 
of Previous Pregnancies, Jasper County, 1960 



Number of Previous 
Pregnancies 

X 



Number of Women 

f 



fX 



5. In our example: 

SfX 100 1 6666 ... ffor a:s many places as we wish) 

— N 60 ■ , , . 

1.7 pregnancies (We think one place IS enough.) 

6 Turn now to page 33B for an example of the use of an arithmetic mean. 
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1 ARITHMETIC MEAN FOR GROUPED (SINGLE VALUE). DISCRETE DATA 




Arithmetic 

Mean 



FOR GROUPED (INTERV/AL), DISCRETE DATA — THE PROCEDURE 

1. You should be using ffiis procedure only - . . 

(a) if your data cronscsts of 50 or more values (cases, observatioms;. readings, etc.). 

SEE EXAMPLE 



(b) if the values of your data are discrete; i.e., cannot exist as pcrtnbns or fractions. 

SEE EXAMPLE — — — 



(c) if the differencei ajetweea the smallest value and the largest valuRF is more than 14 
(this means thatr. the number of different values possible is mens than 15). 

SEE EXAMPLE — ^ 

2. The formula to be used to compute the arithmetic mean is: 

^ _ 2fX 

For easy reference you may write this formula at the top of the paper on which you 
are to do your computiation. 

SEE EXAMPLE - ^ 

(For basic definition of symbols) 




J^rithonetSe 

Mean 



FOR GROUPED (INTERVAL), DISCRETE DATA — AN EXAMPLE 



1 . 



(a) The following is a list of the attendance (number of children| ^ 

child clinic held in Jones County during ttte fiscal year ending Jane 30, 19 60. 
14 16 18 20 17, 19, 21, 24, 22, 27, 35, 28, 26, 33, 24, 34, 39, , 

37, 34 ’, 35’, 48*, 35, 38, 32, 39, 44, 36, 34, 37, 32, 31. 33, 32 , 33, . 

32. 30, 28, 27. 26. 29, 23,. 19, 24. 20, 22, 21. 2Q, 15, 18, ^ 11. 13. 

11 12 11 [Note that there are 60 values (observations) m the lisst of data.J 



RETURN TO THE NEXT STEP IN THE PROCEDURE 



(b) In the above data the values are discrete because 

indivisible — a child either attended or he didn’t. Other types o£ discrete values 
are births, deaths, fetal deaths, cases, visits, inspections, and raregnancies. 



(c) In our above list of data, the smallest value is 11 and the l&is=st value is 
48; the difference between these values is 37. Therefore, imuiie than 15 
different values are possible in the list; actually 38 different vate are possible 
(48 — 11 H- 1 = 38). 



2. X refers to the arithmetic mean. 

X refers to a single value (in the present case it will be an interval mi p )■ 

f refers . to the frequencies with which values occur. 

N refers to the total number of values. 

Sf refers to the sum of (S) all the frequencies (f)— Note: N _ St. . 

SfX refers to the sum of (S) the frequencies (f) times the single value (X) 
.to which it refcx".: 



GO TO NEXT PAGE 
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Grouped (Interval), 
Discrete Data 



THE PROCEDURE (continued) 

3. For convenience in computation, prepare a worktable as follows: 

(a) Though not always essential, a title that clearly describes the content is some- 
times desired. If the table is to be used for general communication (ptihli?iihed, 
etc.) then it should contain the What (the group being studied). How (the char* 
acteristics of the group being allowed to vary). Where (the area in which the 
data was gathered), and When (the time period in which the data was gathered) 
in that order. 



SEE EXAMPLE 



(b) Draw two parallel lines (the head) about one inch apart directly below the 
worktable title; then divide the head and the rest of the page into four equal 
columns. 



SEE EXAMPLE 



(c) In the head of the first column write the name of the value being considered. 

SEE EXAMPLE — — 



(d) In the head of the second column write the name of that which reficcts the fre* 
quencies with which values occur; include the symbol “f.” 

SEE EXAMPLE 



(e) In the head of ‘the third column, write the word “Midpoint” and the single 
value symbol “X,” which in this case will be represented by the interval mid- 
point. 

SEE EXAMPLE 

(f) In the head of the fourth column write only the symbol “fX.” 

SEE EXAMPLE ^ 












Grouped (Interval), I 1 1 D 
OiserBfe Data ■ ■ ■ ® 



AN EXAMPLE (continued) 

(a) We have decided to use a formal (publishable) title for our worktable below; 
compare it with the original statement given in Step 1(a), page 1 OB. . . . Notice 
that the information is listed in order: What, How, Where, When 



(b) Heads 



/ 

^and 



C^olumns 



WHAT ^ HOW 

WORKTABLE: DistribuHcTn of WeiT^iild^CIinics, by Number^ 
Childr^Atmnding, ^nes Comit y, Y ^ar End i^J une 30, 1960 

WHEN 



HOW 



WHERE 



Number of 
Children. 


Number of 
Clinics 

f 


n ■ 





Midpoint 

X 




(c). We have written in the name of the value 
being considered. 



(d) The number of clinics having a certain number 

children attending reflects the frequency (f) with w ic 
values (attendance number) occur in our list of data. 



fX 



(e) We have labeled the third column “Midpoint” and included the sym- 
bol “X.” 



(f) We have labeled the fourth column simply “fX. 



O 

ERIC 






Grouped (infervalX 
Discrete Data 



THE PROCEDURE (continued) 

3. (Worktable construction continued) 



(g) List your values in the first column of the worktable so that you will have 
from 7-15 intervals. To determine interval siz^ subtract your lowest value 
•from the highest, divide by 10, and round off to the nearest whole number. 
Your smallest value should be included in your first interval as either the lower 
limit of the interval or as some value within the interval; your largest value 
should be included in the last interval. 

[NOTE: Some latitude is allowed in deciding the actual interval size. The above 
computational method gives you an approximate interval size that can be used. 
However, you may increase or decrease the actual interval size as long as you 
do not exceed the 7^15 limit on the number of intervals. This flexibility per- 
mits you to select an interval size that is more readable (e.g., 5) for tables that 
are to be published. IMPORTANT: This practice should not be abused — 
computationally, it is best to have the smallest possible interval size.] 

SEE EXAMPLE — — — — — — — — 



Grouped (Internal), 
Discrefo Dofa 
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an example (continued) 

3 , (Worktable construction continued) 



WORKTABLE: Distribution of Well-Child Clinics, by 

Children Attending, Jones County, Year Ending June 30, 1Y6U 


Number of 
Children 


Number of I 

Clinics 1 

f 


Midpoint 

X 


fX 


10 - 14 








15 - 19 








20-24 








25-29 








30-34 








35 - 39 








40-44 








45 r 49^ 


r 





(g) The smallest value in our data is 11 children; the large^ is 48 children; there- 
fore (48 _ 1 1 ) -f- 10 = 3.7 or 4 children is the computed interval size_. How- 
ever, we decided to increase the actual interval size to 5 children since it would 
make the table more readable and still produce at least 7 intervals (and l^s 
than 16). Again for readability, we decided to make the lower limit of the 
first interval 10 children. To actually determine the interval, the value 10 was 
listed to the left in the first column; then the interval size “5” was successiv^y 
added until the interval was produced that would include our largest value 48 
children. Once the lower limit of each interval was written, we wrote in the 
upper limits. 

[NOTE: To make our table more appropriate computationally, we would have 
used the 4 unit interval size as follows: 

11 - 14 
15-18 
19-22 
23-26 
27-30 
31-34 
35 - 38 
39-42 
43 - 46 
47-50 



10 intervals 



Notice that We would still have had less than the 
maximum (15) number of intervals recommended-] 



v.:.> C.s , 
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Grouped (Interval), 
Discrete Data 



THE PROCEDURE (continued) 

3. (Worktable construction continued) 



; (h) In the f column, for. each interval listed in the first column, write the number 
of values in your data that fall within the interval; this will give you your 
in/ervaZ frequency. 

SEE EXAMPLE — — — 



(i) In the X column enter the midpoint of each interval; this single value (mid- 
point) is found by adding the lower limit and upper limit of each stated interval 
and dividing the sum by 2. 

SEE EXAMPLE - — — ^ 

(j) In the fX column, for each midpoint value listed, enter the products of the f 
column times the X column. 

SEE EXAMPLE— — ► 



O 




Grouped (Interval), 
Discrete Data 
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AN EXAMPLE (continued) 

3. (Worktable construction continued) 






WORKTABLE: Distribution of Well-Child Clinics, by Number of 
Children Attending, Jones County, Year Ending Jun§ 30, 1960 


Number of 
Children 


Number of 
Clinics 
f 


Midpoint 

X 


fX 


10-14 


6 


12 


72 


15 - 19 


9 


17 


153 


20-24 


n 


22 


242 


25-29 


8 


27 


216 


30-34 


14 


32 


448 


35-39 


8 


37 


296 


40-44 


3 


42 


126 


45 - 49 


1 


47 


47 




ii - 


i i 


• J i 



(h) The number of clinics whose attendance count falls 
within each interval is written beside that interval in the 
f column. That is, 6 clinics had between 10-14 chil- 
dren attend during the year, 9 clinics had 15-19 children 
attend, etc. 



I — " 

(i) To find the midpoint of each interval we added the lower limit and 

upper limit of each stated interval and divided by 2. That is, 

15 -f 19 

2 ■ : 



10 + 14 



12 ; 



= 17; etc. 



(j) We have multiplied each single value X (midpoint) by its interval frequency and 
entered the products in the fX v^olumn. That is, 12 times 6 is 72; 17 times 9 
is 153; etc. 



O 

ERIC 
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Grouped (Interval), 
Discrete Data 



THE PROCEDURE (continued) 

3. (Worktable construction continued) 



(k) Draw tv/o parallel lines (for totals) about Vz inch apart directly below the 
last interval listed. 

SEE EXAMPLE ► 

(l) Between the parallel lines and beneath the last interval listed in your first column, 
write “TOTAL.” 

SEE EXAMPLE — — — — 

(m) Add the frequencies listed in your f column and write the total in the TOTALS 
row; label the total “N.” 

SEE EXAMPLE — 



(n) Add the products listed in the fX column and enter the total in the TOTAL s 
row; label the total “2fX.” 

SEE EXAMPLE — — — 








Grouped (Interval), 
Discrete Data 
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AN EXAMPLE (continued) 

3. (Worktable construction continued) 



(k) Totals I 



r— - 

(1) We have labeled the totals row. 



I ' “ 

(m) We have added all our individual frequencies (2f) and written the 
total with its appropriate symbol. You could get the same total 
(60) if you counted the number of values our original list of 
data (see Step 1(a), page lOB). 



r~ — ~ 

(n) We have added all the individual products and written the total with its appro- 
priate symbol. 



WORKTABLE: Distribution of Well-Child Clinics, by Number of 
Children Attending, Jones County, Year Ending June 30, 1960 


Number of 
Children 


Number of 
Clinics 

f 


Midpoint 

X 


fX 


10-14 


6 


12 


72 


15-19 


9 


17 


153 


20-24 


11 


22 


242 


25-29 


8 


27 


216 


30-34 


14 


32 


448 


35 - 39 


8 


37 


296 


40-44 


3 


42 


126 


45 - 49. 


1 


47 


47 


TOTAL 


N=^ 




2fX — 1600 

■ 1 1 



1 : 







37 
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Grouped (Interval), 
Discrete Data 



THE PROCEDURE (continued) 



4. 



Substitute the totals from your worktable into the computational formula for the 
mean: 



X = 



SfX 

N 



see example 



5 To complete the computation, perform the division functions indicated by the for- 
mula. Because the values in your data are discrete.you may round off your answer 
(quotient) to as many decimal places as desired. 

SEE EXAMPLE — ^ 

6. Turn now to page 33 A for a general guide to the use of the arithmetic mean you 
have just computed. 



I THE END 1__ 

I ARITHMETIC MEAN FORGROUPED (INTERVAL), DISCRETE DATA 



O 

ERIC 
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AN EXAMPLE (continued) 



WORKTABLE: Distribution of Well-Child Clinics, by Number of 
Children Attending, Jones County, Year Ending June 30, 1960 


Number of 
Children 


Number of 
Clinics 

f 


Midpoint 

X 


fX 


10-14 


6 


12. 


72 


15-19 


9 


17 


153 


L_^_^ 20 j; 24 ^ 


— — - 


22 


—^,^242 











45-49 


1 


47 


47 


TOTAL 


N = 60 




2fX=l600 

' ' " " f 








t 








_ SfX 


_ 1600 








X — 


” ^ 





5. In our example: 

V _ = 26 6666 (for as many places as we wish) 

N 60 1 • u -V 

= 26.7 children per clinic (We thmk one place is enough.) 



6. Turn now to page 33B for an example of the use of an arithmetic mean. 



I THE END I 

ARITHMETIC MEAN FOR GROUPED (INTERVAL), 



DISCRETE DATA 



O 

ERIC 
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FOR GROUPED (SINGLE VALUE), CONTINUOUS DATA -THE PROCEDURE 

1. You should be using this procedure only . . . 

(a) if your data consists of 50 or more values (cases, observations, readings, 
counts, etc.). 



SEE EXAMPLE 






(b) if the values of your data are continuous, i.e., can be measured in fractional 
form on a continuous scale. 

SEE EXAMPLE 



(c) if, when assuming for the moment that the continuous values of your data 
are discrete and ignoring all decimal points, the difference between the 
smallest value given and the largest value given is less than 15 (this means 
that the number of different major values possible is not more that}. 15). 

SEE EXAMPLE — ^ 



2. The formula used to compute the arithmetic mean is: 

V — SfX 
•X = 

For easy reference you may write this formula at the top of the paper on which 
you are to do your computation. 

SEE EXAMPLE — ; 

(For basic definition of symbols) 



O 

ERIC 
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for grouped (SINGLE VALUE), CONTINUOUS DATA -AN EXAMPLE 

(a) The following is a list of the heights to the nearest inch of 2-year-old children 

attending well-child clinics in Jones County during the months April-June, I960: 
34, 38, 35, 36, 40, 39, 37, 35, 38, 36, 37, 39, 42, 33, 37, 34, 40, 32, 35, 

34, 36, 38, 35, 39, 41, 37, 39, 38, 36, 38, 33, 37, 36, 39, 36, 35, 37, 34, 

35, 37, 36, 38, 35, 36, 37, 34, 36, 38, 39, 36, 35, 34, 36, 33, 34, 36, 37, 

35, 36, 33. [Note that there are 60 values (measurements) in the list of data.] 

•^■RETURN TO THE NEXT STEP IN THE PROCEDURE 

(b) In the above data the values are continuous because height is measured on a 
continuous scale. Height is stated in that form (fractional or whole number) 
which can be most accurately approximated (measured) and most con- 
veniently used. We have chosen to measure (and state) our values to the 
nearest whole inch. Other types of continuous values are years of age, milli- 
meters of blood pressure, weight, and length of gestation. 

(c) Although the values in our above list of data are continuous, if we assume for 
the moment they are discrete then the difference between the smallest value 
given (32 inches) and the largest value given (42 inches) is 10. Therefore, 
only 11 different major values are possible (42 — 32 -1- 1 = H)’ [NOTE: In 
this type of computation decimal points are ignored, e.g., 1.042 and 1.032 would 
be treated as whole numbers 1042 and 1032.] 

2. X refers to the arithmetic mean. 

X refers to a single value. 

f refers to the frequencies with which vtJues occur. 

N refers to the tojtal number of values. 

2f refers to the sum of (2) the frequencies (f)— Note; N = 2f. 

2fX refers to the sum of (2) the frequencies (f) times the single value (X) 

to which it refers. 



GO TO NEXT PAGE 



G 
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Grouped (Single Value), 
Continuous Data 



THE PROCEDURE (confisiuesl) 

3. For convenience in computation, prepare a worktable as follows: 

(a) Though not always essential, a title that clearly describes the content is some- 
times desired. If the table is to be used for general communication (published, 
etc.) then it should contain the What (the group being studied). How (the char- 
acteristics of the group being allowed to vary). Where (the area in which the 
data was gathered), and When (the time period in which the data was gathered) 
in that order. 



SEE EXAMPLE 



(b) Draw two parallel lines (the head) about one inch apart directly below 
the worktable title; then divide the head and the rest of the page into three 
equal columns. 

SEE EXAMPLE — — — ► 



(c) In the head of the first column write the name of the value being considered, 
the unit by which it is being measured, and the single value symbol “X.” 

SEE EXAMPLE ; 



(d) In the head of the second column write the name of that which reflects the 
frequencies with which values occur; include the symbol “f.” 

SEE EXAMPLE ► 



(e) In the head of the third column write only the symbol “fX.” 

SEE example ► 



Grouped (Smgle Value)t 
Continuous Data 



THE PROCEDURE (continued) 

3. (Worktable construction continued) 



(f) In the X column, starting with the lowest value in your data, list consecutively 
all the possible major values up to, and including, your data’s highest value. 
[NOTE: By using only the major values, you are giving your continuous data 
a discrete treatment.] 

SEE EXAMPLE 

(g) In the f column, for each single value listed in the X column, write the number 
of times (frequency) that the single value occurs in your list of data. 

SEE EXAMPLE ^ 



(h) In the fX column, for each single value listed, enter the products of the f col- 
umn times the X column. 



SEE EXAMPLE 



Grouped (Single Value), 
Continuous Doto 
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AN EXAMPLE (continued) 



3. 



(a) We have decided to use a formal (publishable) title for oar worktable below; 
compare it with the original statement given in Step 1(a), page 16B. . . . Notice 
that the information is listed m order: What, How, Where, When. 



(b) Head^ 
/ 

Columns 



WHAT 

WORKTABLE; Distribution of 2-Year-Old Children Attending Well- 
Child Clinics, by Height in Inches, Jones County, April-June, 1960 



WHAT 



HOW 



WHERE 



WHEN 



Height in Inches 
X 



Number of Children 
f 



(c) We have written in the name of the value being con- 
sidered (height), the unit by which it is being measured 
(inches), and the single value symbol “X.” 



fX 




(d) The number of children having a certain height reflects the fre- 
quencies (f) with which values (height) occur in our list of data. 



(e) We have labeled the third column simply “fX. 







43 
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AN EXAMPLE (centinued) 

3. (Worktable construction continued) 



WORKTABLE: Distribution of 2-Year-OId Children Attending Well- 1 

Child Clinics, by Height in Inches, Jones County, April-June, 1960 


Height in inches 
X 


Number of Children 
f 


fX 


32 


1 


32 


33 


.4 


133 


34 


7 


238 


35 


9 


315 


36 


13 


468 


37 


9 


333 


38 


7 


266 


39 


6 


234 


40 


2 


80 


41 


1 


41 







* 




(f j We have* listed all the possible major single values be- 
tween our lowest (32) and our highest (42). [There are, 
of course, an unlimited number of possible values between 
32 and 42 more fractio I than those listed.) 



(g) The number of children having a particular height is listed as the 
frequency with which that height occurs; that is, 1 child was 32 
inches tall, 4 children were 33 inches tall, etc. 

(h) We have multiplied each single value (X) by its frequency (f) and entered the 
product in the fX column; that is, I times 32 is 32; 4 times 33 is 132, etc. 



4 
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Grouped (Single Value)t 
Continuous Data 



THE PROCEDURE (continued) 

3. (Worktable construction continued) 



(i) Draw two parallel lines (for totals) about inch j^ipart directly below the last 
single values listed. 

SEE EXAMPLE— — — ► 

(j) Between the parallel lines and beneath the last single value listed in your 
X column, write “TOTAL/* 

SEE EXAMPLE ^ 



(k) Add the frequencies listed in your f column and write the total in the TOTALS 
row; label the total “N.** 

SEE EXAMPLE — — ► 



(1) Add the products listed in the fX column and enter the total in the TOTAL s 
row; label the total “5fX-“ 

SEE EXAMPLE — . 








G 14 6 
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AN EXAMPLE (confinued) 

3. (Worktable construction continued) 



o 

ERIC 



(i) Totals 



{ 



WORKTABLE: Distribution of 2-Yeor-Old Children Attending Well- 
Child Clinics, by Height in Inches, Jones County, April-June, 1960 



Height in Inches 
X 


Number of Children 
f 


fX 


32 


1 


32 


33 


4 


132 


34 


7 


238 


35 


9 


315 


36 


13 


468 


37 


9 


333 


38 


7 


266 


39 


6 


234 


40 


2: 


80 


41 


1 


41 


42 


1 


42 


TOTAL 

- -Jr 


II 

z 


2fX = 2181 

it — 



r 



T 



( j ) We have labeled the totals row. 



r 



(k) We haVe added all our individual frequencies (2f) and written the 
total with its appropriate symbol. You could get the same total (60) 
if you counted the number of values in our original list of data (see 
Step 1(a), page 16B). 



r 



(1) We have added all the individual products and v/ritten the total with its 
appropriate symbol. 



47 
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THE PROCEDURE (continued) 

4. Substitute the totals from your worktable into the computational formula for the 
mean: 

Y — 2fx 

^ ~ HFT 



SEE example: 



5. To complete the computation, perform the division function indicated by the formula. 
Because the values in your data are continuous, you must round oft your answer 
(quotient) to no more than the same number of decimal places in the original values. 
If desirable, your answer could be rounded to have fewer decimal places than the 
original values. 

SEE EXAMPLE : — ► 

6. Turn now to page 33 A for a general guide to the use of the arithmetic mean you 
have just computed* 

I THE END 1 

ARITHMETIC MEAN FOR GROUPED (SINGLE VALUE) , CONTINUOUS DATA 
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AN EXAMPLE (continued) 



WORKTABLE: Distribution of 2-Year-Old Children Attending Well- 
Child Clinics, by Height in Inches, Jones County, April-June, 1960 


Height in Inches 
X 


Number of Children 
f 


fX 


32 


1 


32 


— 


^ 4 










42 


*1 


42 


TOTAL 


N = 60 


SfX — 2181 


1 — 


“ t 

w 2181 

N ^60 





5. In o'ar example: 



V _ SfX 



2181 

60 



36.35 

36. inches (We round off at least to the nearest whole 
number because our original values were 
stated to the nearest whole inch.) 



6. Turn now to page 33B for an example of the use of an arithmetic mean. 

I THE END I 

ARITHMETIC MEAN FOR GROUPED (SINGLE VALUE), CONTINUOUS DATA 
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FOR GROUPED (INTERVAL), CONTINUOUS DATA (ROUNDED) — THE PROCEDURE 

1. You should be using this procedure only ... 

(a) if your data consists of 50 or more values (c^ses, observations, readings, etc.). 

SEE EXAMPLE 



(b) if the values of your data are rounded to the neaix;i»c unit or fraction of a unit 
(most values are of this type'^. 

SEE EXAMPLE — 

(c) if the values of your data are continuous, i.e., can be measured in fractional 
form on a continuous scaTe. 

SEE EXAMPLE — — ^ 



(d) : if, when assuming for the moment that the continuous values of the data are 
discrete and ignoring all decimal points, the difference between the smallest 
value given and the largest value given is more than 14 (this means that the 
number of different major values possible is more than 15). 

SEE EXAMPLE — 



2. The formula used to compute the arithmetic mean is: 

X — 

For easy reference you may write this formula at the top che paper on which you 
are to do your computation. 

SEE EXAMPLE ^ 




50 1 






(For basic definition of symbols) 
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FOR GROUPED (INTERVAL), CONTINUOUS DATA (ROUNDED) — AN EXAMPLE 

(a) The following is a list of weights to the nearest tenth at birth for live birt 
occurrine during 1960 to parents who are residents of Jones County: 



(b) The values in our data are weights and are rounded to the nearest tenth of. a 
pound. Other such values are age at nearest birthday, millimeters of blood 
pressure, heights, etc. 

(c) In the above data the values are continuous because weight is measured on a con- 
tinuous scale. Weight is stated in that form (fractional or whole number) which 
can be most accurately approximated (measured) and most conveniently used. 
We have chosen to state our values to the nearest tenth of a pound. Other 
types of continuous values are age, millimeters of blood pressure, heights, length 
of gestation, etc. 

(d) Although the values in our list of data are continuous, if we assiiiiie for the 
moment they are discrete, then the ditference between the smallest value given 
(3.4 lbs.) and the largest value given (11.6 lbs.) is 82. [NOTE: In this type 
of computation decimal points are ignored, i.e., whereas 11.6 — 3.4 would 
ordinarily be said to be 8.2, we treat the values as though they were 116 — 34 
to get 82.] Therefore, more than 15 different major values are possible; actually, 
83 different major values are possible (116 — 34 + 1== 83). 

2. X refers to the arithmetic mean. 

X refeiT? to a. single value (in the present case it will be an interval midpoint), 
f refers to tbf': ^^’equencies with which values occur. 

N refers to ihij total number of values. 

Sf refers to the sum of (5) the frequencies (f) — ^Note: N = 2f.^ 

2fX refers to the sum of (2) the frequencies (f) times the single value (X) to 





RETURN TO THE NEXT STEP IN THE PROCEDURE 



which it refers. 




Grouped (Interval), 
Continuous Data (Rounded) 



THE PROCEDURE (continued) 

3. For convenience in computation, prepare a worktable as follows: 

(a) Though not always essential, a title that clearly describes the content is some- 
times desired. It the table is to be used for general communication (published, 
etc.) then it s!iould contain the What (the group being studied). How (the char- 
acteristics of the group being allowed to vary). Where (the area in which the 
data was gathered), and When (the time period in which the data was gathered) 
in that order. 



SEE EXAMPLE 



(b) Draw two parallel lines (the head) about one inch apart directly below the 
worktable title; then divide the head and the rest of the page into four equal 
columns. 



SEE EXAMPLE 



(c) In the head of the first column write the name of the value being considered 
and the unit by which it is being liieasured. 

SEE EXAMPLE — ^ 



(d) In the head of the second column, write the naaie of that which reflects the 
frequencies with which values occur; include the symbol **f.” 

SEE EXAMPLE — ^ ► 

(e) In the head of the third column, write the word ‘‘Midpoint” and the single 
value symbol “X,” which in this case will be represented by the interval midpoint. 

SEE EXAMPLL ► 

(f) In the head of the fourth column write only the symbol “fX.” 

SEE EXAMPLE 



Grouped (Interval), 
Continuous Data (Rounded) 
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AN EXAMPLE (continued) 

3* 

(a) Vv'e have decided to use a formal (publishable) title for our worlftaMe below; 
compare it with the original statement given in Step 1 (b^. 2-lB . . . . 

Notice tnat the information is listed in order: What, How% W vr.ie. When* 




o 

ERIC 



■M, 
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Orauped (Interval), 
Continuous Data (Rounded) 



THE PROCEDURE (continued) 

3. (Worktable construction continued) 



(g) List your values in the first column of the worktable so that you ‘will have from 
7-15 intervals. To determine interval size subtract your lowest value from 
the highest, divide:; by 10, and round off to the same number of decimal places 
as in your original values. Your smallest value should be included in your 
first interval as either the lower linait of the interval or as some value within 
the interval; your largest value should bQ included in the last interval. 

[NOTE: Some latitude is allowed in deciding the actual interval size. The above 
computational method gives you an approximate interval size that can be used. 
However, ycu may increase or decrease the actual interval size as long as you 
do not exceed the 7-15 limit on the number of intervals^ This flexibility per- 
mits you to select an interval size that is more readable (e.g., 5) for tables that 
are to be published. IMPC RTANT: This practice should not be abused — com- 
putationally, it is best to have the smallest possible interval size.] 

SEE EXAMPLE 



ERIC 
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AN EXAMPLF: (continued) 

3. (W^rktal)le construction continued) 



WORKTABLE: Resident Live Births, by Birth Weight, 
Jones County, 1960 


Birth V/eight 
in Pounds 


Number of 
Live Births 
f 


Midpoint 

X 


fX 


3.0 - 3.9 








4.0 - 4.9 








5.0 - 5.9 








6.0 - 6.9 








7.0 - 7.9 








8.0 - 8.9 








9.0 - 9.9 








10.0 - 10.9 








V. 1 1 .0 j 11 .9 ^ 










[: 



j 



o 

ERIC 



(g) The smallest value in our data is 3.4 lbs.; the largest is 11,6 ’ herefore, 
(11.6 — 3.4) 10 = 0.82 or 0.8 lbs. is the computed mterval iriowever, 

we decided to increase the actual interval size to 1.0 lbs. since this would make 
the table more readable and sti.J produce at least 7 intervals (and less than 16). 
Again for readability, wc decided to make the lower limit of the first interval 
3.0 lbs. To actually def.ermine the interval, the value 3.0 was listed to the left 
in the first column; then the interval size “1.0’’ was successively redded until the 
interval was produced that would include our largest value 11.6 lbs. Once the 
lower limit of each interval was written, we wrote in the upp^r limits. 

[NOTE: To make our table more appropriate computationally, we would have 
ured the 0.8 lbs. interval size as follows: 

3.0- 3.7 : 

3.8- 4.5 
4.6- 5.3 
5.4- 6.1 
6.2 - 6.9 

7.0 - 7.7 ) 11 intervals 

7.8 - 8.5 
8.6 - 9.3 
9.4 . 10.1 

10.2 - 10.9 
11.0 .11.7 



Notice that we would still have had less than the 
maximum (15) number of intervals recommended.] 






24A 



Groc/pecf (interval). 
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THE PROCEDURE (continued) 

3. (Worktable construction continued) 



(h) In the f coaurnn, for each interval listed in the first column, write the number of 
values in your data that fall within the interval; this will give you your interval 
frequency. [NOTE: For a stated interval 5-9, values 4.5 up to (but not 
through) 9.5 would be considered to fall therein; therefore, the actual interval 
would be 4.5 to 9.5.1 

SEE EXAMPLE ^ 

(i) In the X column, enter the midpoint of each interval; this single value is found 
by averaging the lower and upper limits of the actual interval. For example, 
from (h) above we see that the stated interval 5 - 9 is the actual interval 4.5 - 

9,5; therefore, ^ = 7.0, the midpoint. 

SEE EXAMPLE ^ 




(j) In the fX column, for each midpoint value listed, enter the products of the 
f column times the X column. 

SEE EXAMPLE ^ 




Grouped (Interval), 
Continuous Data (Rounded) 



AN EXAMPLE (continued) 

3 . (Worktable construction continued) 



(h) The number of live births whose birth weight falls within 
each interval is written beside that interval in the f col- 
umn. That is, for the stated interval 3.0 - 3.9, one live 
birth had a birth weight of 2.95 lbs. to (but "lot through) 
3.95 lbs.; for the interval 4.0 - 4.9, two live births had a 
birth weight of 3.95 lbs. to (but ::ot through) 4.95 lbs., 
etc. 



r 



(I) To find the midpoint of each stated interval, we average thb lower 
and nnner limit of the actual interval. That is, for the stated interval 

3 , J. 9 , the midpoint is 2 ~ ~ the stated in- 
terval 4.0 -4.9, the midpoint is _ 4 45 



1 

(j) tVe have multiplied each single value X (midpoint) by its interval frequency 
and entered the products in the fX column. That is, one times 3.45 is 3.45; 
two times A A 5 is 8.90, etc. 



WORKTABLE: Resident Live Births, by Birth Weight, 
Jones County, 1960 


Birth Weight 
in Pounds 


Number of 
Live Births 
f 


Midpoint 

X 


fX 


3.0 - 3.9 


1 


3.45 


3.45 


-^.0 - 4.9 


2 


4-45 


8.90 


5.0 - 5.9 


5 


5.45 


27.25 


6.0 - 6.9 


n 


6.45, 


70.95 


7.0 - 7.9 


21 


7.45 


156.45 


8.0 - 8.9 


17 


8.45 


143.65 


9.0 - 9.9 


9 


9.45 


85.05 


10.0 - 10.9 


3 


10.45 


31.35 


n.o-n.9 


1 

r- A 


11.45 

- k 


11.45 
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Grouped (Interval), 
Continuous Data (Rounded) 



the procedure (continued) 

3. (Worktatte construction continued) 



(k) Draw two parallel lines (for totals) about V 2 inch apart directly below the 
last interval listed. 



SEE EXAMPLE 



(1) Between the parallel lines and beneath the last interval listed in your first 
column, write “TOTAL.” 



SEE EXAMPLE 



(m) Add the frequencies listed in your f column and write the total in the TOTALS 
row; label the total “N.” 

SEE EXAMPLE - — — . " 



(n) Add the products listed in the fX column arid enter the total in the TOTAL s 
row; label the total “SfX.” 

SEE EXAMPLE — — — — — ► 





Grouped (interval), 
Continuous Data (Rounded) 
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AN EXAMPLE (continued) 

3. (Worktable construction continued) 



(k) Totals 



{ 



I 

(1) We have labeled the totals row. 



(m) We have added all our individual frequencies (20 and written 
the total with its appropriate symbol. You could get the same 
number (70) if you counted the number of values in our original 
list of data (see Step 1(a), page 21B). 



WORKTABLE: Resident Live Births, by Birth Weight, 
Jones County, 1960 


Birth Weight 
in Pounds 


Number of 
Live Births 
f 


Midpoint 

X 


fX 


3.0 - 3.9 


1 


3.45 


3.45 


4.0 - 4.9 


2 


4.45 


8.90 


5.0 - 5.9 


5 


5.45 


27.25 


6.0 - 6.9 


11 


6.45 


70.95 


7.0 - 7.9 


21 


7.45 


156.45 


8.0 - 8.9 


17 


8.45 


143.65 


9.0 - 9.9 


9 


9.45 


85.05 


10.0-10.9 


3 


10.45 


31.35 


11.0-11.9 


1 


11.45 


11.45 


TOTAL 


N = 70 




2fX = 538.50 



(n) We have added all the individual products and written the total with its 
appropriate symbol. 



O 

ERIC 
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Grouped (Interval), 
Continuous Data (Rounded) 



THE PROCEDURE (continued) 



4. Substitute the totals from your worktable into the computational formula for the 
mean: 



N 



CT3T3 TJYAMPT P. 



5 To complete the computation, perform the division function indicated by the formula. 
' Because the values in your data are continuous, you must round off your answer 
(quotient) to no more than the same number of decimal places m the original values. 
If desirable, your answer could be rounded to have fewer decimal places than the 

original values. 

SEE EXAMPLE — ^ 



6. Turn now to page 33 A for a general guide to the use of the arithmetic mean you 
have just computed. 



- ^ I THE END \ ^ -- — — 

ARITHMETIC MEAN FOR GROUPED (INTERVAL), CONTINUOUS DATA 

(ROUNDED) . ;• 



o 

ERIC 



A 



Grouped (Interval), 1 
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AN. EXAMPLE (continued) 
4. 



WORKTABLE: Resident Live Births, by Birth Weight, 
Jones County, I960 


Birth Weight 
in Pounds 


j 

Nurnber of 
Live Births 

f 


Midpoint 

X 


fX 


3.0 - 3.9 


1 


• 3.45 


3.45 


- 4.9 


2 


4.45 






1 


11.45 


Tu47 


TOTAL 


N— 70 




SfX = 538.50 






N 



538.50 

70 



5, In our exan>j>le: 

— SfX _ 538.50 
^ " N 70 



7.692 

7.7 lbs. (We round off at least to the nearest tenth 
of a pouttd because our original values were 
stated to tbe nearest tenth; or we could round 
to the nearest pound if desired, that is, 
7.692 .. , ^ = 8 lbs.) 



6. Turn now to page 33B for an example of the use of an arithmetic mean. 

L__ 



THE END 

ARITHMETIC MEAN FOR GROUPED (INTERVAL), CONTINUOUS DATA 

(ROUNDED) 
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fOR GROUPED (INTERVAl), CONTINUOUS DATA (NON-ROUNDED)-THE PROCEDURE 

1. You should be using this procedure only ... j. * t 

(a) if your data consists of 50 or more values (cases, observations, readings, etc.;. 

SEE EXAMPLE 



(b) if the values of your data are not rounded to the nearest unit or fraction of a 
unit, but rather all fractions of a unit are dropped entirely (age at last birthday 
is the most common such value) . 

SEE EXAMPLE 



(c) if the values of your data are continuous, i.e., can be measured in fractional 
form on a continuous scale. 

SEE EXAMPLE — 



(d) if, when assuming for the moment tl. 
discrete and ignoring all decimal poi 
value given and the largest value giv^ 
number of different mo/or values pc 

SEE EXA 



the continuous values of the data are 
the difference between the smallest 
more than 14 (this means that the 
3 is more than 15). 

;PLE ► 



2. The formula used to compute the arithmetic mean is: 





SfX 

N 



For easy reference you may write this formula at the top of the paper on which you 
are to do your computation. 



SEE EXAMPLE .. . ** • 

(For basic definition of symbols) 
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rOR GROUPED (INTERVAL), CONTINUOUS DATA (NON-ROUNDED)-AN EXAMPLE 

1 . 

(a) The following is a list of ages in whole years of woiiien admitted to prenatal serv- 
ice in Jones County during the calendar year of 1960; 31, 23, 26, 16, 21,,18, 37, 

41, 22, 29, 20, 19, 21, 32, 24, 27, 22, 20, 21, 30, 23, 43, 17, 22, 19, 38, 30, 20, 

18, 22, 25, 19, 16, 28, 20, 21, 17, 23, 17, 33, 28, 23, 39, 24, 22, 23, 17, 27, 42, 

16, 18, 21, 31, 26, 21, 37, 22, 20, 28, 19, 29, 47, 18, 16, 23. [Note that there 

are 65 values (cases) in the list of data.] 

-^■IRETURN TO THE NEXT STEP IN THE PROCEDURE 

(b) The values in our data are ages at last birthday. Another such value is months 
of gestation, e.g., both 3 months 5 days and 3 months 25 days are actually 
stated as 3 months gestation. 



(c) In the above data the values are continuous because age is measured on a 
continuous scale. Age is stated in that form (fractional or whole number) 
which can be most accurately approximated (measured) and most conveniently 
used. We have chosen to state our values in whole years by using age at last 
birthday. Other types of continuous values are weights, millimeters of blood 
pressure, height, and length of gestation. 

(d) Although the values, in our above list of data are continuous, if ws assume for 
the moment they are discrete, then the difference between the smallest value 
given (15 years) and the largest value given (47 years) is 32. Therefore, more 
than 15 different major values are possible; actually, 33 different major values 
are possible (47 — 15 -f 1 = 33). [NOTE: In this type of computation decimal 
points are ignored; e.g., 1.047 and 1.015 would be treated as whole numbers 
1.047 and 1015.] 

2. X refers to the ariiij’imetic mean. 

X refers to a single value (in the present case it will be an interval midpoint), 
f refers to the frequencies with which values occur. 

N refers to the total number of values. 

Sf refers to the sum of (S) the frequencies (f) — Note: N = 5f. 

SfX refers to the sum of (S) the frequencies (f) times the single value (X) to 
which it refers. 
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THE PROCEDURE (continued) 

3. For convenience in computation, prepare a worktable as follows; 

(a) Though not always essential, a title that clearly describes the content is some- 
times desired. If the table is to be used for general communication (published, 
etc.) then it should contain the What (the group being studied), How (the char- 
acteristics of the group being allowed to vary). Where (the area in which the 
data was gathered), and When (the time period in which the data was gathered) 

in that order. 

SEE EXAMPLE ; 



(b) Dravi' two parallel lines (the head) about one inch apart directly below 
the worktable title; then divide the head and the rest of the page into foui 
equal columns. 

SEE EXAMPLE ► 



(c) In the head of the first column write the name of the value being considered 
and the unit by which it is being measured. 



SEE EXAMPLE 



(d) In the head of the second column, write the name of that which reflects the 
frequencies with which values occur; include the symbol “f.” 

SEE EXAMPLE v , ■■ — — 






(e) In the head of the third column, write the word “Midpoint” and the single 
value symbol “X,” which in this case will be represented by the interval mid- 

pc•int•^ 

SEE EXAMPLE — — — 

(f) In the head of the fourth column write only the symbol “fX.” 

SEE EXAMPLE-- — 



ERIC 






Grouped (Interval), 
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AN EXAMPLE (continued) 



(a) We have decided to use a formal (publishable) title for our worktable below; 
compare it with he original statement given in Step 1 (a), page 27B. . . . No- 
tice that ihe in£ci»nation is listed in order: What, How, Where, When. 



(b) Headjs 
/ 

,dnd 



/ 

(Columns 



WHAT 

WORKTABLE: Distribution of Women Admitted to Prenatal Service, 
by Age in Years, Jones County, 1960 

when 



Age in Years 



Number of Women 
f 



Midpoint 

X 




(c) We have written in the name of the value 
being considered (age) and the unit by 
which it is being measured (years). 



(d) The number of women in a certain age group (inter- 
val) reflects the frequency (f) with which this age 
group occurs in our list of data. 






r 

(e) 



We have labeled the third colunrin “Midpoint” and included the sym- 
bol “X.” 



V (£) We have labeled the fourth column “fX. 




ERJC 
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THE PROCEDURE (continued) 

3. (Worktable construction continued) 



(g) List your values in the first column of the worktable so that you will have from 
7-15 intervals. To determine interval size subtract your lowest value from the 
highest, divide by 10, and round off to the same mimber of decimal places as 
in your original values. Your smallest value should be included in your first 
interval as either the lower limit of the interval or as some value within the 
interval; your largest value should be included in the last interval. 

[NOTE; Some latitude is allowed in deciding the actual interval size. The above 
computational method gives you an approximate interval size that can be used. 
However, you may increase o‘r decrease the actual interval size as long as you 
do not exceed the 7 - 1 5 limit on the number of intervals. This flexibility permits 
you to select an interval size that is more readable (e.g., 5) for tables that are to 
be published. IMPORTANT: This practice should. not, be abused— computa- 
tionally, it is best to have the smallest, possible interval size.] 

SEE EXAMPLE 



Grouped (Inferval), 
Continuous Data (Non^rounded) 
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AN EXAMPLE (continued) 

3. (Worktable constructipn continued) 



WORKTABLE: Distributipn of Women Admitted to Prenatol Service, 
by Age in Years, Jones County^ 1960 


Age m Years 


Number of Women 
f 


Midpoint 

X 


fX 


15-19 


15 


17.5 


262.5 


20-24 


25 


22.5 


562.5 


25-29 


10 


27.5 


275.0 


30 - 34 


6 


32.5 


195.0 


35-39 


5 


37.5 


187.5 


o 

« 


3 


42.5 


127.5 


45- 


49 


1 


47.5 


47.5 



















* 



(g) The smallest value in our data is 16 years; the largest is 47 years; therefore, 

(47 — 16) ^ 10 = 3.1 or 3 years is the computed interval size. However, 

we decided to increase the actual interval size to 5 years since this would make 
the table more readable and still produce at least 7 intervals (and less than 
16). Again for readability, we decided to make the lower limit of the first 
interval 15 years. To actually determine the interval, the value 15 was listed 
to the left in the first column; then the interval size “5” was successively added 
until the interval was produced that would include our largest value 47 years. 

Once the lower limit of each interval Was written, we wrote in the upper limits. 

[NOTE: To make our table more appropriate computationally, we would have 
used the 3 year interval size as follows: 

. 22-24 I 

- 25- 21 I -S>; 

28 -30 ( 

31-33 y 1.1 intervals Notice that we would still have hhd less thari the 
34-36 I maximum (15) number of intervals reconamended.] 

’ 37-39 y 
40-42 I 
43-45 I 
46-48 / 
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THE PROCEDURE (continued) 

3. (Worktable construction continued) 




Grouped (Interval), 
Continuous Dafo /Non-roundedJ 



30B 



AN EXAMPLE (continued) 

3. (Worktable construction continued) 



WORKTABLE: Distribution of Women Admitted to Prenatal Service, 
by Age in Years, Jones County, 1 960 



Age in Years 


Number of Women 
f 


Midpoint 

X 


fX 


15 - 19 


15 


17.5 


262.5 


20 - 24 


25 


22.5 


562.5 


25-29 


10 


27.5 


275.0 


30-34 


6 


32.5 


195.0 


35 - 39 


5 


37.5 


187.5 


40-44 


3 


42.5 


127.5 


45-49 


1 

^ c 


47.5 


47.5 



( '• .oer of women whose age falls with'"' each in- 

lerval is written beside, each interval in the f column. 
That is, 15 women admitted to prenatal service had ages 
within the 15 - 19.999 ----- year interval, 25 women had 
ages within the 20 -24.999 - year interval, etc. 



(i) Tp find the midpoint of each interval we added Vz times 5 (the 

interval size) or 2.5 years to the lower limit of each interval- That 
is, 15 + 2.5 is 17.5 years; 20 -1- 2.5 is 22.5 years; etc. 



(j) We have multiplied each single value X (midpoint) by its interval frequency 
and entered the products in the fX column. That is, 15 times 17.5 is 262.5, 
25 times 22.5 is 562.5: etc. ; : ; ^ ^ 



« I Grouped (interval)^ 

U I A I Continuous Data (Non~rounded) 



THE PROCEDURE (continued) 

3. (Worktable construction continued) 



(k) Draw two parallel lines (for totals) about I /2 inch apart directly below the 
last in tervai listed. 

SEE EXAMPLE — — — ^ 

(l) Between the parallel lines and beneath the last interval listed in your first 
column, write /'TOTAL.’’ 

^ 

(m) Add the frequencies listed in your f column and write the total in the TOTALS 
row; label the total “N.” 

SEE EXAMPLE 



(n) Add the products listed in the fX column and enter the total in the TOTALS 
; row; label the total “2fX.” 

SEE EXAMPLE ' ^ — — 





Grouped (Interval), 
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AN EXAMPLE (continued) 

3. (V/'orktable construction continued) 



(k) Totals 



{ 



(i) We have labeled the totals row. 



WORKTABLE: Distribution of Women Admitted to Prenatal Service, 
by Age in Years, Jones County, 1960 


Age in Years 


Number of Women 
f 


Midpoint 

X 


fX 


15 - 19 


' 15 


17.5 


262,5 


20-24 


25 


. 22.5 


562,5 


25 - 29 


10 


27.5 


275.0 


30-34 


6 


32.5 


195,0 


35-39 


5 


37.5 


187,5 


40-44 


3 


42,5 


127.5 


45-49 


1 


47.5 


47.5 


TOTAL 


N = 65 




5fX=1657.5 

1- 1 r 



(m) We have added all our individual frequencies (2f) and written the 
total with its appropriate syn>bol. You could get the same number 
(65) if you counted the number of values in our original list of data 
(see Step 1(a), page 27B). 



r 



(n) We have added all the individual products and written the total with its appro- 
priate symbol. 
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THE PROCEDURE (continued) 

4. Substitute the totals from your worktable into the computational formula for the 
mean: 

^ ~ N 

SEE EXAMPLE ^ 



5. To complete the computation, perforin the division function indicated by the formula. 
Because the values in your data are continuous, you must round off your answer 
(ouc^tient) to no more thap the^same number of decimal places in the original values. 
If desirable, your answer eouild be rounded to have fewer decimal places than the 
original values. 

SEE EXAMPLE — — — — “ — — ^ 



6. Turn now to page 33 A for a general guide to the use of the arithmetic mean you 
have just computed. 



J THE END 



ARITHMETIG mean for grouped (INTERVAL), continuous DATA 

(NON-ROUNDED) 




s 



Grouped (Interval), I OOD 
Confinuous Data (Ncn-rounded^ [ 



AN EXAMPLE (continued) 

4. 



5. In our example: 

x= 



N 



1657.5 
65 



Y ^ 

^ ~ N 



1657.5 
65 



WORKTABLE: Distribution of Women Admitted to Pre 
by Age in Years, Jones County, 1960 


natal Service, 


Ago in Years 


Number of Women 

f 


Midpoint 

X 


fX 


15 - 19 


15 


17.5 


262.5 




■ 


22.5 




' ' 40 


— ^ 






45 -49 


1 


47.5 


47.5 


TOTAL 


N = 65 




2fX= 1657.5 


H f“ — • 



25.5 - 

26 years (We round off at least ro the nearest whole 
number because our original values were 
stated as age at the last birthday, a whole 
number.) 



6. Turn now to page 33B for an example of the use of an arithmetic mean. 
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USE OF THE ARITHMETIC MEAN — IN GENERAL 

Regardless of the particular method of computation, your arithtnetic mean may be used 
in many specific but similar s. Listed below are the most commonly accepted uses 

of an arithmetic mean. IMPC ^ANT: All means will not necessarily be used in every 

way listed; conversely, means may be used acceptably in some other manner. 

The arithmetic mean you have just computed may be used . . - 



(a) to project future program requirements (you must also have knowledge of 
changes in program emphasis and estimates of future number of events — ob- 
servations, admissions, visits, etc.); and 



(b> to compare with other related means, for example . . . 



• recommended standards (means) for the same time period, population, and 
geographic area; 
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USE OF THE ARITHMETIC MEAN -AN EXAMPLE 

In Walker County health clinics, 18 women who delivered in 1960 were admitted for 
prenatal service. These IS admissions made a total of 66 visits for a mean average 
of 3.7 visits. It was during this year that a new educational program on clinic visits 
was started. 

Matching the general uses listed on the previous page item for item, we can use the 
computed mean of 3.7 visits in the following specific ways: 

(a) Because we will be further emphasizing our newly started educational program 
on clinic visits, we are expecting the average to increase from 3.7 visits per 
prenatal admission to 4.0 next year. Also, because of the emphasis in education 
and the general increase in the childbearing female population, we expect 
adjrdssions to increase from 18 to 28. Therefore, estimated clinic visits for next 
year are expected to be 28 X 4 = 112 (number of estimated admissions times 
average estimated visits per admission). This estimate of 112 (compared to 
66 total visits for the past year) requires that the program director decide if 
an increase in number of clinics and/ or staff is required. 



• The director's expectation of 3.4 visits per prenatal admission was somewhat 
exceeded by this year’s average of 3.7. 

• Compared to an adjacent county’s 4.2 visits, ours was somewhat less for 
this year; within our own county for this year, an average of 3.0 visits for 
the lower socioeconomic groups suggests need for increased efforts within 
this group. 

• Compared to wear’s average of visits^ we xp/ ^ a:»i>uiine that 'JUt recently 
inf: Jduced uvi.^jat>-onal program is at least partially effective. 



(b) 
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RESULTS OF FIELD DEMONSTRATIONS 



Field demons tiations of the Guide: J Arithmetic Mean: were held at the. Center for Disease Gontrol, 
Atlanta; da , r and /at the Los Ange^^ Heal^/pepartm Los A The Guide: 

•: Arithmefi^ Mean is’ one part of ai three-partisbuise oh-jp^scripriy^ ^ofessions. 

Otheir f^arts of the course; the Gii/de' both gyides,^the^^^^^^^ 

- Measures of Central Tendency. >>, 

Sotne 33 students: at Cr^ completed^ t^ Lesson aiid wexe giyeh the with 

.. ■ sample pidblerns to be completed on . a take-home hairts Withhi; a wee^ iiach studeGl .was ey^uated ,nof 
- cnik/on the basis Of also cri how well he:foUowed the in cbriip^^ the sam- 

ple piobleins. Twenty-seven students completed the problems wtth the, foUpwing resulO^^ 

;’rL Range s= 31% XpO% , \ //’> ' ' , ' 

Median® 96%.- ' ’.-.‘/f. >•/ 







’ . V;* V 'Vlr “VyL^:v.ydtIi?6fe the. ' 

"X'-'ys.y ? c ? ^ 

' r'"‘^/^y-%iprotleins outside 'cIassl^As“^each'" student ^completed thelfirstji^uid^ he ^.as given u-je 






feach^ studenirco'mpleted"^ die vfirs^ 





